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Personnel:  

Co-Invest igators :  D r .  E. E .  Kohnke, Department of Physics  
D r .  C .  M. Cunningham, Department of Chemistry 

Under t h e  d i r e c t i o n  of t he  Co-Invest igators  l i s t e d  above, f i v e  s tuden t s  
are now a c t i v e l y  engaged i n  d i s s e r t a t i o n  r e sea rch  on problems f a l l i n g  w i t h i n  the  
scope of t h i s  p r o j e c t .  Two are  NASA Trainees ,  one is  an NDEA Fellow who returned 
t o  t h e  campus from Navy duty t h i s  September t o  e n t e r  t he  t h i r d  year  of h i s  Fellow- 
s h i p ,  and two o t h e r s  p re sen t ly  hold the budgeted Graduate Research A s s i s t a n t  pos i -  
t i o n s  : 

H. Matthews - Prospect ive Ph.D. Candidate, NASA 
Trainee 

J .  Rutledge - Prospect ive Ph.D. Candidate, NASA 
Trainee 

R .  Eagleton - Prospect ive Ph.D. Candidate, NDEA 
Fellow 

J .  Tunheim - Prospect ive Ph.D. Candidate 

T .  Vernardakis - M.S. Candidate 

Post-Doctoral  Research Associate  (June-August 1965) 

Dr. J .  Houston 

Degrees Granted: 

During t h e  c u r r e n t  year  two degrees have been awarded t o  persons who have 
r e c e i v e d  some measure of support  from p r o j e c t  funds: 

J .  Houston - Ph.D. (Physics),  May, 1965 

H. Matthews (NASA Trainee) - M.S. (Physics),  May, 1965 c 

I n  a d d i t i o n ,  Mr. J. Rutledge (NASA Trainee) has  completed t h e  formal requirements 



c 

f o r  t he  degree of Master of Science (Physics) although i t  w i l l  no t  be o f f i c i a l l y  
awarded u n t i l  May, 1966, commencement. 

Reports and Pub l i ca t ions  : 

Two o f f i c i a l  r e p o r t s  have been prepared f o r  t he  NASA O f f i c e  of Grants and 
Research Con t rac t s  during t h e  c u r r e n t  p r o j e c t  yea r :  

In t e r im  Report SS-1: (Published as a NASA Contractor  Report ,  NASA CR-376) 

"A Prel iminary Study of Cer t a in  Electr ical  P r o p e r t i e s  of S t ann ic  Oxide 
Ceramics,'' H. E. Matthews and E. E. Kohnke (Apri l  1965). 

In t e r im  Report SS-2,: (To be published by NASA) 

"Surface Parameters of Stannic  Oxide i n  Powder, Ceramic, and G e l  Form 
by Nitrogen Adsorption Techniques," J .  L. Rutledge, E. E .  Kohnke and C.  M. 
Cunningham, (December 1965). 

To provide experience f o r  t h e  s tuden t s  involved, s h o r t  papers were presented 
on t h e s e  t o p i c s  a t  the 1964 and 1965 Oklahoma Academy of Sciences meetings respec-  
t i v e l y .  Repr in t s  of t h e  f i r s t  "The Dispersion of D i e l e c t r i c  Constant and Resis- 
t i v i t y  i n  Stannic  Oxide Ceramics" Herman E. Matthews, Jr.,  Proc.  Okla. Acad. S c i .  
- 45, 138 (1965), have been forwarded t o  t h e  NASA O f f i c e  of  Grants and Research 
Contracts .  Repr in t s  of t h e  second w i l l  be provided when they become a v a i l a b l e .  

Of some i n t e r e s t ,  al though the  work w a s  n o t  supported by NASA, are two 
p u b l i c a t i o n s  on s t a n n i c  oxide s i n g l e  c r y s t a l s .  These d e l i n e a t e  some of t h e  ex- 
per imental  and t h e o r e t i c a l  cons ide ra t ions  t h a t  are being app l i ed  t o  ceramic 
specimens under t h e  p re sen t  g ran t :  

Crystals" ,  Jack E.  Houston and E.  E .  Kohnke, J .  Appl. Phys. 36, 3931 (1965). 
"Photoelectronic  Analysis of Imperfections i n  Grown Stannic  Oxide S ing le  

- 
"Optical  Quenching of Photoconductivity i n  S ing le  C r y s t a l  Stannic  Oxide", 

Jack E. Houston and E.  E .  Kohnke, J .  Appl. Phys. ( i n  p r e s s  f o r  June, 1966). 

Technical Accomplishments and Work i n  Progress:  

Based on the  r e s u l t s  of t h e  work t o  d a t e ,  a dec i s ion  has been reached t h a t  
two main experimental areas show except ional  promise of providing b e t t e r  methods 
f o r  probing and c h a r a c t e r i z i n g  s o l i d  su r faces  i n  a f a sh ion  c o n s i s t e n t  w i th  t h e  
gene ra l  r e sea rch  purpose of t h e  p r o j e c t  and with t h e  funds and f a c i l i t i e s  a v a i l a b l e .  

A .  Electrical  Conductance Measurements (low and medium surface-area mater ia ls) .  

B. I n f r a r e d  Absorption of Adsorbed Gases (high surface-area materials). 

To m e e t  t he  experimental  demands of t hese  areas, b a s i c  i t e m s  of equipment 
have been purchased inc lud ing  a l i q u i d  hydrogen c r y o t i p  f o r  use with t h e  i n f r a r e d  
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spectrophotometer and a Varian Vac-Ion bakeable vacuum system f o r  use i n  making 
measurements under "clean" u l t r a -h igh  vacuum condi t ions .  These have been re- 
ceived and a r e  now i n  opera t ion .  

Ce r t a in  s p e c i a l i z e d  items of equipment have been designed and a r e  i n  use .  
Of p a r t i c u l a r  i n t e r e s t  i n  connect ion with Area A above i s  the  photoe lec t ronic  
a n a l y s i s  c r y o s t a t  and sample holder  which was used f o r  thermally s t imula ted  
c u r r e n t  and o p t i c a l  quenching s t u d i e s  t h i s  p a s t  summer and is  now modified t o  
allow r a p i d  ambient atmosphere changes and e l e c t r i c a l  measurements on specimens 
i n  flowing gas streams. A set  of experiments on photocurrent  decay t i m e s  i s  
i n  progress .  Thermoluminescence has  j u s t  been observed i n  ceramic specimens 
by our group and a sample holder  which w i l l  allow a sys temat ic  s tudy of t h i s  
phenomenon i s  under cons t ruc t ion .  

The s t anda rd iz ing  set of gas adsorp t ion  measurements has  provided va luab le  
knowledge concerning the  s u r f a c e  a rea  and geometry f o r  r e p r e s e n t a t i v e  forms of 
s t a n n i c  oxide specimens. Successful  prepara t ion  of s t a n n i c  oxide g e l  has  been 
accomplished fu rn i sh ing  a high sur face-area  form of the  m a t e r i a l  which is  
p a r t i c u l a r l y  appropr i a t e  f o r  d i r e c t  gas adsorp t ion  measurements and f o r  t h e  
i n f r a r e d  measurements of Area B. These r e s u l t s  have been d e t a i l e d  i n  In t e r im  
Report  SS-2 and suggest ions given f o r  modi f ica t ion  of t he  B.E.T. appara tus  t o  
improve i t s  v e r s a t i l i t y ,  ease  of opera t ion  and s e n s i t i v i t y .  

A se l f -conta ined  beam condenser has been cons t ruc ted  t o  f i t  t he  l i q u i d  
hydrogen c r y o t i p .  Measurements of the i n f r a r e d  abso rp t ion  of hydrogen, oxygen 
and water vapor adsorbed on high surface-area s t ann ic  oxide g e l s  and ceramics 
a r e  being i n i t i a t e d  i n  accordance with p lans  ou t l ined  i n  the  r e c e n t  Grant 
Renewal Proposal .  


